Objective: To estimate the prevalence of primary and secondary infertility in the Colombo District
Introduction
There is a paucity of information on the preva lence of primary and secondary infertility. The limited data available are derived from demo graphic sources and from clinical studies. Data derived from census is liable to be inaccurate as pregnancy wastage may be recorded as child lessness, or a childless woman may report an adopted offspring as her own during a census. Such estimates also assume that all currently mar ried women are exposed" to the risk of pregnancy.
Information from clinical sources suggest that infertility is an increasing problem in Sri Lanka. It is not clear whether there is a true increase in the number of infertile couples or more couples are seeking treatment as a result of improved services and a changing social environment 
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which permits the acknowledgment of the prob lem. There may be a duplication of statistics as couples are known to move from one provider to another. Furthermore, cases identified in the hospital setting cannot be related to a definite geographic area or a population base and as such an estimation of incidence or prevalence is not possible. Thus, the present cross sectional com munity based survey was undertaken with the objective of estimating the prevalence of pri mary and secondary infertility.
Methodology
The target population consisted of an estimated 336,000 currently married women of the repro ductive age group (15-49 years) (1) living within the Colombo District. Sample size was calculated assuming a prevalence of 3% as the world wide prevalence is estimated to be 2-10%, (2) . Confi dence limits (C.L.) for the estimate was set at 95% and margin of error at ± 1%. Since a cluster sampling procedure was planned, the design factor was taken as 1.5 and a further 15% was added to account for possible non response (3). Sample size was thus calculated to be 2000. The women were selected using a multi stage strati fied cluster sampling procedure. A cluster included 40 women and was based in a Grama Sevaka area. Allocation of clusters was carried out probability proportional to size.
The unit of enumeration was the individual woman 15-49 years of age, currently married and resident in the household for at least 6 months. All such women living in an identified house hold were included in the study. Data were col lected in respect of the woman identified and her spouse. Socio-demographic characteristics, a his tory of medical and gynaecological illness past or present, details of menstrual history, fertility patterns and a history of contraceptive use were obtained from the couple using a structured pre tested questionnaire administered by trained interviewers. Informed consent was obtained from all individuals and ethical approval was ob tained from the Ethical Review Committee of the Faculty of Medicine, University of Colombo. All couples identified as being infertile were offered investigation and treatment if they so desired.
The definitions given by the World Health Or ganization (WHO) were used to classify pri mary and secondary infertility. When a woman has never conceived in spite of cohabitation and exposure to pregnancy for a period of twelve months, the condition was defined as primary infertility. Secondary infertility was taken to be present when the woman had previously con ceived but had been unable to conceive subse quently despite cohabitation and exposure to preg nancy for a period of 24 months. If the woman had breast fed the previous infant, then exposure to pregnancy was calculated from the end of the period of lactation amenorrhoea (4) .
Results
The ages of the women in the sample ranged from 15-48 years while the range for men was 17-53 years. The modal age group was 30-34 years for both men and women, the mean age for the women was 30.4 years (SD=6.3 years) and for men 34.2 years (SD=7.2 years). The majority of the married women of the reproductive age group (MWRA) (76%) and their spouses (75%) were Sinhalese and 72% of the men and women were Buddhists. The distribution of these charac teristics in the sample were very similar to that of the population of the district of Colombo recorded at the 1981 census (1).
Primary infertility
Of the 2000 married couples studied, 81 women were found to fit the WHO definition of primary infertility. Thus the point prevalence of primary infertility was estimated to be 40.5 per 1000 married women of the reproductive age group (95% C.L. 32 -49 per 1000 married women of the reproductive age group). That is, within the Colombo district there are around 10,700 -16,500 married women in the reproductive age group who are considered infertile using the above definition.
The mean duration of infertility in this group was 2.2 years (S.D. 1.3 years). In 53% the duration of infertility was two to five years and a further 12% had failed to achieve conception after being ex posed to the risk of pregnancy for 5 years or more. Tables 1 and 2 show the association between se lected socio-demographic characteristics and pri mary infertility. It is seen that the rate of pri mary infertility progressively increased with in creasing current age and increasing age at mar riage of women (Table 1 ) and their spouses ( Table  2 ). The trends observed were statistically signifi cant. There was no statistically significant differ ence in rates of infertility between those who re ported menarche below 14 years and those who" reported menarche at 14 years and over. The mean age at menarche in the sample population was 13.9 years, same as the results of a prospec tive study on a large sample of girls (5) . Ethnicity of the women, level of education of the women and their spouses were not related to rates of in fertility. Women who were employed had higher rates of infertility compared to those who were not, the difference being statistically signifi cant. A significant difference was not seen in re spect of men's employment, although high rates were seen among transport workers, clerks and commercial workers.
Secondary infertility
The study population included 1907 women who had previously conceived. Of these, 320 were considered to fit the WHO definition of secondary infertility and the point prevalence of secondary infertility was estimated to be 16 per 100 married women of the reproductive age group (C.L. 14.39 -17.60). Tables 3 and 4 examine the relationship between selected socio-demographic characteristics and secondary infertility. Increasing current age of both partners was associated with increase in sec ondary infertility, the trend observed being sta tistically significant. Age at marriage of the fe male was not seen to affect secondary infertility although a statistically significant trend was ob served with increasing age at marriage of the male partner.
All women in the present study who were classi fied as secondary infertility were either Sinhala or Muslim and it was observed that the percentage affected were higher among the Muslims being 22.3% compared to 18.6% among the Sinhala (p < 0.05). A statistically significant difference was also observed between those who reported me narche before 14 years and others, higher per centages being reported among those with early menarche.
Educational level of either partner or being a working woman showed no statistically signifi cant association with secondary infertility. Preva lence was seen to be high when the men were labourers followed by those employed in the transport industry and in the service sector.
In the present sample 11.8% of the women repor ting secondary infertility had symptoms sugges tive of post-partum sepsis, and in a further 8.1% an abortion was followed by failure to conceive for a period of over 24 months i.e in 19.9% the secondary infertility probably is a result of infec tion post-partum or post-abortion. 
Discussion
The study estimated the current point prevalence of primary infertility in the Colombo District to be 4.1% (95% C.L. 3.2% -4.9%). This rate is compatible with rates reported from other Asian countries such as China (3.2%), Pakistan (4%), and Korea (2%) (6) and the estimate of 5.2% made using data from the Sri Lanka Demographic and Health Survey of 1987 (7).
An appreciable number of couples classified as infertile using the WHO definition of 12 months exposure to risk of pregnancy are likely to achieve a pregnancy spontaneously. On the other hand the definition may be of practical use in clinical practice especially in view of the observed trend in increasing age at marriage.
The study estimated the current point prevalence rate of secondary infertility in the Colombo District to be 16% (95% C.L. 14.4% -17.6%). Neigh bouring Asian countries report similar rates, Indonesia and Bangladesh have reported a rate of 15% and Pakistan a rate of 10% while China has a higher rate 21% (6) . Most African countries report higher rates compared to the Asian situa tion, the rates varying from 25% in Tanzania to 33% in the Cameroon (6) . The present study high lights the importance of post-partum and post abortion sepsis in the aetiology of secondary infertility in our population.
Increasing rates of primary and secondary infer tility seen with increasing ages of the couple is well documented. The findings of the present study are compatible with references in medical literature that female fertility begins to decline around 30 years of age (8) and a fall in the male fertility potential around 40 years of age (9) . Caminiti (1994) identifies age as the most significant factor contributing towards infertil ity (10) . Koetswang et al (11) reported a similar increase in secondary infertility with advancing age among Thai women of the reproductive age ' group.
Increasing age at marriage in both males and females has been shown to play a role in fertility decline. This may partly be attributed to the fact that women marrying at age 35 years and after find difficulty in conceiving (8) . The associations seen with age at marriage, current age of the man and the age at marriage of the man are inter related. In the present study the male partners of infertile couples were seen to be on an average 4 years older than the female. The increase in infertility associated with increasing age at marriage of the woman, current age and age at marriage of the man are probably mediated through the mechanism of increased infertility with increasing age of the woman.
In the present study the primary infertility rate was seen to increase with increasing level of edu cation in both men and women although not sta tistically significant. This effect is also probably age related due to postponement of marriage by those who remain in the education process for a longer time. This is also likely to be related to the finding that working women are at higher risk of pri mary infertility. The secondary infertility rate on the other hand was seen to be higher among those who either had no school education or had studied only up to primary level and among non working women. This may be related to the quality of natal care services available to those in the lower socio economic strata or practices which make them more prone to the risk of infections. Occupation of the man was not associated with secondary infertility. However, the high rates of primary infertility associated with workers in the transport industry warrants further investigation to determine if the nature of employment has any effects on spermatogenesis.
Although inter-country differences and racial differences in infertility have been documented (6) the present study did not find any statistically significant differences in respect of primary infertility. The secondary infertility rate was seen to be higher among women of the Moor commu nity and this may be associated with difference in rates of post-partum or post abortion sepsis or differences in practices associated with childbirth.
Examination of the effect of age at menarche on infertility is justifiable as menarche marks the com mencement of the reproductive life of the woman.
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Both primary and secondary infertility were found to increase when menarche was at a younger age although only in, secondary infertil ity was this difference statistically significant. Pe rusal of literature did not yield any references to this association.
It is documented that advancing age affects the oocyte in the same manner that aging affects other tissues of the body and it has been identified as one reason for impairment of fertility with advancing age (13). The finding that anovulation is associated with advancing age is also support ive of this theory (14) . It may well be that the relationship to chronological age is actually medi ated through "reproductive age" i.e. number of years of reproductive life, from menarche to current age and may be a plausible explanation of the association seen with early menarche.
